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An aqueous cleaning composition, which may be suitable
for use in cleaning hard surfaces, is described. The aqueous
cleaning composition includes an ionic liquid, a surfactant,
a quaternary ammonium antimicrobial surfactant, and a
substantial amount of water. The ionic liquid includes an
N-alkyl-N,N-bis(polyethoxyethanol)-N-aliphatic =~ ammo-
nium salt. Other than an optional fragrance component, the
cleaning composition typically is substantially free of vola-
tile organic compounds. The cleaning compositions may
also include a chelating agent, such as an aminopolycar-
boxylate chelating agent.
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1
DISINFECTANT CLEANING COMPOSITION
WITH QUATERNARY AMINE IONIC LIQUID

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application is a U.S. national stage of Inter-
national Application Ser. No. PCT/US2017/056915, filed on
Oct. 17, 2017, which claims the benefit of U.S. Provisional
Application Ser. No. 62/413,243, filed on Oct. 26, 2016, and
U.S. Provisional Application Ser. No. 62/453,285, filed on
Feb. 1, 2017, the entire contents of which are hereby
incorporated by reference, for any and all purposes.

BACKGROUND

Many current cleaning products often include using a
“smelly” cleaner and compensate for the unpleasant odor by
the need for running a fan, opening a window, or leaving the
room; using a bad smelling cleaner but then following up
with an air freshener or other solution; or using a cleaner that
is not as effective and require more effort to clean. Current
commercial cleaning products that perform well on the
removal of soap scum or greasy soil often have an unpleas-
ant odor. For instance, some cleaners are quite unpleasant to
use and others may have a sour or bleach odor, which many
consumers find objectionable.

SUMMARY

The present application relates generally to the field of
cleaning compositions and, in particular, aqueous cleaning
compositions which may be especially useful for cleaning
hard surfaces. The present cleaning compositions include an
ionic liquid and are desirably substantially free of solvent
and other volatile organic compounds. In some instances, it
may be desirable to include a small amount of fragrance
material as the only volatile compound(s) in the cleaning
composition. In ready to use form, the present cleaning
compositions are typically aqueous compositions which
include a substantial amount of water, e.g., at least about 75
wt. % and often at least about 85 wt. %, at least about 90 wt.
%, or even 95 wt. % or higher amounts of water. The ionic
liquid component may suitably include polyalkoxylated
alkylammonium quaternary salt, such as an N-alkyl-N,N-
bis(polyethoxyethanol)-N-aliphatic ammonium salt. For
example, the ionic liquid may include N-alkyl-N,N-bis
(polyethoxyethanol)-N-fatty ammonium alkylsulfate and/or
N-alkyl-N,N-bis(polyethoxyethanol)-N-fatty =~ ammonium
halide. The cleaning compositions may also include a qua-
ternary ammonium antimicrobial surfactant, such as a qua-
ternary benzyl ammonium salt and/or a quaternary bis(n-
alkyl)dimethylammonium salt. Quite commonly, the
cleaning compositions may also include a nonionic surfac-
tant, such as an ethoxylated alcohol. Optionally, the cleaning
compositions may also include one or more adjuvants, such
as a fragrance, a preservative, a complexing agent and/or a
bleaching agent. Where such a cleaning composition is
intended to be used as an aerosol cleaner, it may be formu-
lated in a pressurized container together with a propellant,
such as a hydrocarbon propellant, a hydrofluoroalkane pro-
pellant and/or a volatile ether propellant. The pH of the
present cleaning compositions may vary over a range from
slightly acidic to quite basic. Typically, the cleaning com-
positions may have a relatively neutral pH, e.g., a pH of at
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least about 6, up to a pH of about 12. Quite commonly, the
pH of the cleaning compositions may be about 10 to 11.5.

DETAILED DESCRIPTION

The present cleaning compositions include an ionic liquid
and, other than an optional fragrance component, are gen-
erally substantially free of solvent and other volatile organic
compounds. For example, the cleaning composition may be
substantially free of glycol ether solvents, aliphatic alcohol
solvents, polyol solvents, and amino alcohol solvents. The
present cleaning compositions are commonly environmen-
tally friendly due to being based on a low volatile organic
content (VOC) formulation. Even though having signifi-
cantly lower amounts of solvents as compared to conven-
tional hard surface cleaning compositions, no loss of per-
formance as to cleaning is generally observed (rather
improved cleaning is typically obtained). As referred to
herein, a composition having a low VOC or composition
substantially free of volatile organic compounds is consid-
ered to be one which, other than an optional fragrance
component, the composition contains no more than 0.1 wt.
% volatile organic compounds. In some embodiments, a
present cleaning compositions may have an even lower
VOC concentration such as =0.05 wt. % or =<0.01 wt. %
VOC.

In one aspect, the present cleaning compositions include
(a) an ionic liquid, (b) a nonionic surfactant; (c) quaternary
ammonium antimicrobial surfactant; and (d) at least about
75 wt. % water; wherein the ionic liquid includes N-alkyl-
N,N-bis(polyethoxyethanol)-N-aliphatic ammonium salt;
and other than an optional fragrance component the com-
position is substantially free of volatile organic compounds.

In some embodiments, the compositions may have a pH
of no more than about 12. In some embodiments, the
compositions may have a pH of about 6 to 12 and, more
typically, about 7 to 11.5. In some embodiments, the com-
positions have a pH of about 10 to 11.5. Commonly, the pH
of the compositions is chosen so as to maintain a desired
level antimicrobial activity (i.e., disinfectant) of the quater-
nary ammonium antimicrobial surfactant.

In some embodiments, the present cleaning compositions
include one or more ionic liquids including a N-alkyl-N,N-
bis(polyethoxyethanol)-N-aliphatic ammonium salt. The
N-alkyl-N,N-bis(polyethoxyethanol)-N-aliphatic =~ ammo-
nium salt may include an N-alkyl group that includes 1 to 5
carbon atoms; an N-aliphatic group that may include 10 to
22 carbon atoms; and a counter anion that may include
halides, alkyl sulfonates, or alkyl sulfates. Exemplary anions
include chloride, ethosulfate, and methosulfate. In some
embodiments, the N-alkyl-N,N-bis(polyethoxyethanol)-N-
aliphatic ammonium salt may include N—C, ,-alkyl-N,N-
bis(polyethoxyethanol)-N—C,, ,, aliphatic ammonium
salt. In some instances, the N—C, ,-alkyl-N,N-bis(poly-
ethoxyethanol)-N—C, , ,, aliphatic ammonium salt may
include an N—C, _,-alkyl-N,N-bis(polyethoxyethanol)-N—
C,o.15 fatty ammonium salt. Nonlimiting examples include
N—C, _,-alkyl-N,N-bis(polyethoxyethanol)-N-tallow
ammonium salt and/or N—C, _,-alkyl-N,N-bis(polyethoxy-
ethanol)-N-coco ammonium salt. In some embodiments, the
ionic liquid may include N-ethyl-N,N-bis(polyethoxyetha-
nol)-N-tallow ammonium ethosulfate) (“E-BPE-TA-ES”).

In some embodiments, the N—C, ,-alkyl-N,N-bis(poly-
ethoxyethanol)-N—C,, ;s fatty ammonium salt may
include: N-ethyl-N,N-bis(polyethoxyethanol)-N-myristryl
ammonium chloride; N-ethyl-N,N-bis(polyethoxyethanol)-
N-myristryl ammonium ethosulfate; N-methyl-N,N-bis
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(polyethoxyethanol)-N-myristryl ~ammonium  chloride;
N-methyl-N,N-bis(polyethoxyethanol)-N-myristryl ammo-
nium methosulfate; N-ethyl-N,N-bis(polyethoxyethanol)-N-
palmityl ammonium chloride; N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-palmityl ammonium ethosulfate; N-methyl-N,
N-bis(polyethoxyethanol)-N-palmityl ammonium chloride;
N-methyl-N,N-bis(polyethoxyethanol)-N-palmityl ammo-
nium methosulfate; N-ethyl-N,N-bis(polyethoxyethanol)-N-
stearyl ammonium chloride; N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-stearyl ammonium ethosulfate; N-methyl-N,N-
bis(polyethoxyethanol)-N-stearyl ammonium chloride;
N-methyl-N,N-bis(polyethoxyethanol)-N-stearyl ~ ammo-
nium methosulfate; N-ethyl-N,N-bis(polyethoxyethanol)-N-
oleyl ammonium chloride; N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-oleyl ammonium ethosulfate; N-methyl-N,N-bis
(polyethoxyethanol)-N-oleyl ammonium chloride;
N-methyl-N,N-bis(polyethoxyethanol)-N-oleyl ammonium
methosulfate; or a combination of any two or more thereof.

In some embodiments, the N—C, _,-alkyl-N,N-bis(poly-
ethoxyethanol)-N—C, ,_; ; fatty ammonium salt may include
an N—C, ,-alkyl-N,N-bis(polyethoxyethanol)-N-coco
ammonium salt. The N—C, ,-alkyl-N,N-bis(polyethoxy-
ethanol)-N-coco ammonium salt may include: N-ethyl-N,N-
bis(polyethoxyethanol)-N-capryl ~ammonium  chloride;
N-ethyl-N,N-bis(polyethoxyethanol)-N-capryl ammonium
ethosulfate; N-methyl-N,N-bis(polyethoxyethanol)-N-
capryl ammonium chloride; N-methyl-N,N-bis(polyethoxy-
ethanol)-N-capryl ammonium methosulfate; N-ethyl-N,N-
bis(polyethoxyethanol)-N-lauryl ~ ammonium  chloride;
N-ethyl-N,N-bis(polyethoxyethanol)-N-lauryl ammonium
ethosulfate; N-methyl-N,N-bis(polyethoxyethanol)-N-lau-
ryl ammonium chloride; N-methyl-N,N-bis(polyethoxy-
ethanol)-N-lauryl ammonium methosulfate; N-ethyl-N,N-
bis(polyethoxyethanol)-N-myristryl ammonium chloride;
N-ethyl-N,N-bis(polyethoxyethanol)-N-myristryl ammo-
nium ethosulfate; N-methyl-N,N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-myristryl ammonium chloride; N-methyl-N,N-
ethyl-N,N-bis(polyethoxyethanol)-N-myristryl ammonium
methosulfate; N-ethyl-N,N-bis(polyethoxyethanol)-N-
palmityl ammonium chloride; N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-palmityl ammonium ethosulfate; N-methyl-N,
N-bis(polyethoxyethanol)-N-palmityl ammonium chloride;
N-methyl-N,N-bis(polyethoxyethanol)-N-palmityl ammo-
nium methosulfate; or a combination of any two or more
thereof.

Nonlimiting examples of the ionic liquid include VARI-
QUAT® T 1210 NS—a methyl bis-(polyethoxyethanol)
tallow ammonium chloride quaternary surfactant;
REWOQUAT® CPEM—a coco pentaethoxy methyl ammo-
nium methosulfate; ethoxylated cocoalkyl bis-(hydroxy-
ethyl)methyl ammonium methylsulfate; VARIQUAT® K
1215—a methyl bis-(polyethoxy ethanol) coco ammonium
chloride; and Adogen® 66, Berol® 563 SA, or loLiLyte
T,EG—an ethyl bis-(polyethoxyethanol) tallow ammonium
ethosulfate (“E-BPE-TA-ES”). The one or more ionic lig-
uids may be present in the compositions from about 0.05 wt
% to about 5 wt %. In some embodiments, the composition
may include about 0.1 wt % to about 2 wt % of the ionic
liquid. In some embodiments, the composition may include
about 0.3 wt % to about 0.7 wt % of the ionic liquid.

Other examples of suitable N-alkyl-N,N-bis(polyethoxy-
ethanol)-N-aliphatic ammonium salts for use in the present
cleaning compositions include bis-(polyethoxyethanol) qua-
ternary ammonium compounds, such as stearyl methyl bis
(ethoxy) ammonium chloride (12 moles EO), stearyl ethyl
bis(ethoxy) ammonium ethosulfate (15 moles EO), C18
alkyl methyl bis(ethoxy) ammonium methosulfate (15 moles
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EO), C18 alkyl bis(ethoxy) methyl ammonium methyl sul-
fate (25 moles EO), tallow methyl bis(ethoxy) ammonium
methosulfate (15 moles EO), tallow ethyl bis(ethoxy)
ammonium ethosulfate (15 moles EO), hydrogenated tallow
methyl bis(ethoxy) ammonium chloride (15 moles EO), C14
alkyl bis(ethoxy) methyl ammonium methyl sulfate (15
moles EO) and/or coco methyl bis(ethoxy) ammonium
methosulfate (20 moles EO). Particularly suitable bis
(ethoxylated) quaternary ammonium compounds include
tallow methyl bis(ethoxy) ammonium methyl sulfate (15
moles EO) and the tallow ethyl bis(ethoxy) ammonium ethyl
sulfate (15 moles EO). In the above description the amount
of ethoxylation shown in parentheses is the average total
ethoxylation for the molecule, e.g., tallow methyl bis
(ethoxy) ammonium methyl sulfate (15 moles EO) contains
an average of 15 moles of ethylene oxide. The values for
individual x and y may vary, however, the combined total
affects the HLB of these compounds. Typically, the bis
(ethoxylated) quaternary ammonium compounds useful in
the present cleaning compositions have an average total
ethoxylation of about 10 moles EO to 30 moles EO and may
have an HLB of from about 14.0 to 22.0.

The compositions may include one or more nonionic
surfactants. The nonionic surfactant may be an alkoxylated
alcohol, such as an ethoxylated alcohol (e.g., ethoxylated
(Cg-C,4) alcohol). In some embodiments, the ethoxylated
alcohol may be an ethoxylated (C,,-C, ) linear or branched
aliphatic alcohol. The ethoxylated alcohol may have an
average of about 5-15, typically 5-12 ethylene oxide groups.
Nonlimiting examples include ethoxylated long chain C, -
Guerbet alcohols, such as those produced by BASF and sold
under the trade names LUTENSOL® XI.100, LUTEN-
SOL® XL.80, LUTENSOL® XL70, LUTENSOL® XL60
and LUTENSOL® XP80 and. Particularly suitable nonionic
surfactants include ethoxylated C, ,-Guerbet alcohols having
an HLB of from about 10 to about 15, commonly from about
12 to about 15. Examples include LUTENSOL XI.80—an
ethoxylated C,,-Guerbet alcohol with an average of 8 eth-
ylene oxide (EO) groups, LUTENSOL® XI[100—an
ethoxylated C,,-Guerbet alcohol with an average of 10 EO
groups, and an ethoxylated C,,-Guerbet alcohol having an
HLB of about 13, such as the surfactant produced by BASF
Corp. and sold under the trade name LUTENSOL® XI1.70.

Other examples of suitable nonionic surfactants include
ethoxylated linear alcohols, such as ethoxylated linear alco-
hols having a C,,-C, 5 n-alkyl group. Nonlimiting examples
include LUTENSOL® TDA 10 (produced by BASF)—an
ethoxylated tridecyl alcohol having an average of 10 EO
groups, Tomadol® 91-6—a C,-C,; ethoxylated alcohol hav-
ing an average of 6 EO groups, SURFONIC® [12-8—a
C,,-C,, ethoxylated alcohol having an average of 8 EO
groups, and LUTENSOL® AO-8—a synthetic C,;-C,5
ethoxylated oxo alcohol having an average of 8 EO groups.

Particularly suitable nonionic surfactants for use in the
present cleaning compositions include ethoxylated fatty
alcohols, e.g., ethoxylated C,,/C,, fatty alcohols having a
degree of ethoxylation of about 5 to 12 (5-12 EO) and more
suitably a degree of ethoxylation of about 6 to 10; ethoxy-
lated oxo alcohols, e.g., ethoxylated C,;-C,; oxo alcohols
having a degree of ethoxylation of about 5 to 15 and more
suitably a degree of ethoxylation of about 5 to 10; ethoxy-
lated Guebert alcohols, e.g., ethoxylated C,, Guebert alco-
hols having a degree of ethoxylation of about 5 to 15 and
more suitably a degree of ethoxylation of about 5 to 12; and
ethoxylated secondary alcohols, e.g., secondary ethoxylated
Cg-C, alcohols or ethoxylated Cg_,s-n-alkanol having a
degree of ethoxylation of about 5 to 15 and more suitably a
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degree of ethoxylation of about 5 to 10 including ethoxy-
lated C,,-C,s secondary alcohols. Non-limiting example
includes TERGITOL™ 15-S-7—a mixture of ethoxylated
C,,-C,5 secondary alcohols having an average of 7 EO
groups, Genapol® LA 070S—an ethoxylated lauryl alcohol
having an average of 7 EO groups, and Genapol® LA
070—an ethoxylated C12/C14 fatty alcohol having an aver-
age of 7 EO groups.

Additional suitable nonionic surfactants include alkyl
amine oxides, such as linear alkyl amine oxides. Typical
alkyl amine oxides include water-soluble amine oxides of
the formula R'—N(R*)(R*)O where R' is typically a C4-C, ¢
alkyl moiety and the R* and R® moieties are typically
selected from the group consisting of hydrogen, C,-C, alkyl
groups and C,-C; hydroxyalkyl groups. Quite often, the
alkyl amine oxide is a linear alkyl amine oxide where R is
a Cy-C ¢ n-alkyl and R? and R are methyl, ethyl, propyl,
isopropyl, 2-hydroxethyl, 2-hydroxypropyl and/or 3-hy-
droxypropyl. The linear amine oxide surfactants in particu-
lar may include linear C4-C,, alkyl dimethyl amine oxides
and linear C,-C,,-alkoxyethyl dithydroxyethyl) amine
oxides. Particularly suitable amine oxides include linear C,,
linear C,,-C,,, and linear C,,-C,, alkyl dimethyl amine
oxides. Other examples of amine oxide nonionic surfactants
include alkyl amidopropyl amine oxides, such as lauryl/
myristyl amidopropyl amine oxides (e.g., lauryl/myristyl
amidopropyl dimethylamine oxide). In some embodiments,
the nonionic surfactant may include an N—C,, ,,-fatty
alkyldimethylamine oxide (e.g., N-lauryl dimethylamine
oxide, N-myristyl dimethylamine oxide and/or N-capryl
dimethylamine oxide).

In some embodiments, the composition may include
about 0.05 wt % to about 5 wt % of the nonionic surfactant
and, more commonly, about 0.1 wt % to about 3 wt % of the
nonionic surfactant.

The cleaning composition may contain an anionic surfac-
tant component. Anionic surfactants are often desirably
included in cleaning compositions because of their wetting
and detersive properties. Suitable examples of anionic sur-
factants include anionic sulfonate and/or sulfate surfactants.
For example, the anionic surfactant component may include
alkyl sulfate, alkyl ether sulfate, alkyl sulfonate and/or alkyl
ether sulfonate surfactants. Suitable alkyl sulfates include
those typically having an Cg-C,y alkyl group. In some
instances the alkyl sulfates suitably contain a secondary
alkyl group. Examples of suitable alkyl sulfates include, but
are not limited to, sodium octyl sulfate, sodium decyl
sulfate, sodium lauryl sulfate, sodium lauryl/myristyl sulfate
and mixtures thereof. Suitable alkane sulfonates that can be
used in the cleaning composition may desirably have an
alkane group having 8 to 22 carbon atoms. The alkyl
sulfonates may include a secondary alkane sulfonate and/or
alpha olefin sulfonate. The secondary alkane sulfonate may
suitably include sodium C,,-C,, secondary alkyl sulfonate
(commercially available as Hostapur SAS from Clariant).
Suitable alpha olefin sulfonates include those having alpha
olefin groups containing 10 to 18 carbon atoms. Suitable
alkyl ether sulfates may have about 1 to 10 repeating alkoxy
groups, e.g., about 1 to 5 repeating ethoxy groups. In
general, the alkoxy group will typically include between
about 2 and about 4 carbon atoms and, commonly is an
ethoxy group. One example of a suitable alkyl ether sulfate
is sodium lauryl ether sulfate (sodium laureth sulfate). In
some embodiments, the anionic surfactant may include a
sodium octyl sulfate. When the cleaning compositions
include an anionic surfactant component, the composition
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typically includes about 0.1 to 5 wt. % and, more commonly,
about 0.5 to 3 wt. % of the anionic surfactant.

When the present cleaning composition includes an
anionic surfactant component, quite commonly the compo-
sition includes an alkyl sulfate salt and/or alkyl sulfonate
salt. For example, the cleaning composition may include a
sodium C,_,,-alkyl sulfate, such as sodium lauryl and/or
sulfate sodium octyl sulfate. In other embodiments, the
cleaning composition may include an ethoxylated fatty
alcohol sulfate and/or sulfonate ester, such as sodium laureth
sulfate, as an anionic surfactant.

As discussed above, the present cleaning compositions
typically include an antimicrobial quaternary ammonium
surfactant, such as a quaternary benzyl ammonium salt
and/or a quaternary dialkyl ammonium salt. For example,
the present cleaning compositions may include an N-(n-
C,,_16)-alkyl-N-benzyl dimethylammonium chloride, an
N-(n-C,,_;¢)-alkyl-N-ethylbenzyl dimethylammonium chlo-
ride, a bis(n-Cy_, ,-alkyl)dimethylammonium chloride, or a
combination of any two or more thereof. When the cleaning
compositions include an antimicrobial quaternary ammo-
nium surfactant, it is typically present as about 0.05 to 1 wt.
% and, more commonly, about 0.1 to 0.5 wt. % of the
composition. As used herein, “antimicrobial” refers to a
composition able to kill or slow the spread of microorgan-
isms such as bacteria, virus, protozoans, and/or fungi.

In some embodiments, the antimicrobial quaternary
ammonium surfactant may include a quaternary benzyl
ammonium surfactant. The quaternary benzyl ammonium
surfactant may include an N-alkyl-N,N-dimethyl (opt. sub-
stituted)benzyl ammonium salt. In some embodiments, the
antimicrobial quaternary ammonium surfactant may include
N—C, ., s-alkyl-N,N-dimethyl benzyl ammonium halide
and/or N—C,,_,s-alkyl-N,N-dimethyl ethylbenzyl ammo-
nium halide. In another embodiment, the antimicrobial qua-
ternary ammonium surfactant may include N—C,,_, ,-alkyl-
N,N-dimethyl benzyl ammonium chloride and/or N—
C,,._14-alkyl-N,N-dimethyl ethylbenzyl ammonium chlo-
ride. In some embodiments, the antimicrobial quaternary
ammonium surfactant may include N-n-C,, ,,-alkyl-N,N-
dimethyl benzyl ammonium chloride and/or N-n-C,, ,-
alkyl-N,N-dimethyl ethylbenzyl ammonium chloride.

In some embodiments, the antimicrobial quaternary
ammonium surfactant may include a quaternary dialkyl
ammonium surfactant. Examples of suitable quaternary dial-
kyl ammonium surfactants include NN-di-Cy_, .-alkyl-N,N-
dimethyl ammonium halides, such as bis(n-Cq_,,-alkyl)di-
methylammonium chlorides. In some embodiments, the
antimicrobial quaternary ammonium surfactant may include
N,N-dioctyl-N,N-dimethyl ammonium chloride, N,N-di-
decyl-N,N-dimethyl ammonium chloride and N-octyl-N-
decyl-N,N-dimethyl ammonium chloride.

Examples of the antimicrobial quaternary ammonium
surfactants include, but are not limited to, BTC® 885
(available from Stepan Company), BTC® 888 (available
from Stepan Company), BTC® 2125M (available from
Stepan Company), Bardac 2280 (available from Lonza),
Barquat MB-80 (available from Lonza), Bardac 2250 (avail-
able from Lonza), and Carboquat H (available from Lonza).
BTC® 885 is a quaternary ammonium antimicrobial surfac-
tant which is a mixture of n-alkyl (50% C14, 40% C12, 10%
C16) dimethyl benzyl ammonium chloride (20%), n-octyl,
n-decyl dimethyl ammonium chloride (15), di-n-octyl dim-
ethyl ammonium chloride (7.5%), and di-n-decyl dimethyl
ammonium chloride (7.5%). BTC® 888 is a mixture of
n-alkyl (50% C14, 40% C12, 10% C16) dimethyl benzyl
ammonium chloride (32%), n-octyl, n-decyl dimethyl
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ammonium chloride (24%), di-n-octyl dimethyl ammonium
chloride (12%), and di-n-decyl dimethyl ammonium chlo-
ride (12%). BTC® 2125M is a mixture of n-alkyl (60% C14,
30% C16, 5% C12, 5% C18) dimethyl benzyl ammonium
chloride and n-alkyl (68% C12, 32% C14) dimethyl ethyl-
benzyl ammonium chloride. Bardac 2280 is N,N-Didecyl-
N,N-dimethylammoniumchloride. Barquat MB-80 is a mix-
ture of n-alkyl (50% C14, 40% C12, 10% C16) dimethyl
benzyl ammonium chloride salts. Bardac 2250 is di-n-decyl
dimethyl ammonium chloride. Carboquat H is a mixture
di-n-decyl dimethyl ammonium carbonate and bicarbonate
salts.

In some aspects, the cleaning composition may also
include a chelating agent. The chelating agent may be a
polycarboxylate. Suitable chelating agents include aminopo-
lycarboxylate chelating agents, such iminodisuccinate salt
(IDSA), ethylenediaminetetraacetate (EDTA) salt, hydroxy-
ethylethylenediaminetriacetate (HEEDTA) salt, 2-hydroxy-
ethyliminodiacetate (HEIDA) salt, nitrilotriacetate (NTA)
salt, glutamate diacetic acid salt (GLDA), methylglutamate
diacetic acid salt (MGDA), diethylenetriaminepentaacetic
acid salt, (DETAPA), triethylenetetraminehexaacetic acid
salt (TETAHA), 1,3-diamino-2-hydroxypropane-N,N,N',N'-
tetraacetic acid salt, 1,2-diaminocyclohexane-N,N,N'.N'-tet-
raacetic acid salt, [S,S]-ethylenediaminedisuccinic acid
(EDDS) salt, or a combination of any two or more thereof.
In some instances, the cleaning composition may also
include an alkali metal of the aminopolycarboxylate chelat-
ing agent, typically a sodium or potassium salt of the
chelating agent. For example, cleaning composition may
also include an alkali metal of iminodisuccinic acid, e.g.,
tetrasodium iminodisuccinate (IDSA), and/or an alkali metal
sodium salt glutamate diacetic acid, e.g., the tetrasodium salt
glutamate diacetic acid (GLDA). Commonly, where an
aminopolycarboxylate chelating agent is present in cleaning
composition, the composition includes a sodium salt of
iminodisuccinic acid and/or a sodium salt of glutamate
diacetic acid. In some embodiments, the chelating agent may
include a hydroxycarboxylic acid, such as citric. In some
embodiments, the chelating agent may include a hydroxy-
carboxylic acid and an aminopolycarboxylate.

In another aspect, the present cleaning compositions may
include (a) an ionic liquid, (b) a nonionic surfactant; (c)
quaternary ammonium antimicrobial surfactant; and (d) at
least about 75 wt. % water; wherein the composition has a
pH of no more than about 12. In some embodiments, the
composition, other than an optional fragrance component, is
substantially free of glycol ether solvents, aliphatic alcohol
solvents, polyol solvents and amino alcohol solvents.

In another aspect, the present cleaning compositions may
include (a) an ionic liquid, which includes N-alkyl-N,N-bis
(polyethoxyethanol)-N-aliphatic ammonium salt; (b) a non-
ionic surfactant and/or anionic surfactant; (c¢) quaternary
ammonium antimicrobial surfactant; and (d) at least about
75 wt. % water; wherein, other than an optional fragrance
component, the composition is substantially free of volatile
organic compounds. In some embodiments, the anionic
surfactant may include an alkyl sulfate and/or alkyl
sulfonate anionic surfactant. In some embodiments, the
nonionic surfactant may include an alkyl dimethyl amine
oxide.

The present technology also contemplates an aqueous
cleaning composition that includes (a) an ionic liquid, which
comprises N-alkyl-N,N-bis(polyethoxyethanol)-N-aliphatic
ammonium salt; (b) a nonionic surfactant and/or anionic
surfactant; (¢) quaternary ammonium antimicrobial surfac-
tant; and (d) at least about 75 wt. % water; wherein the
composition has a pH of no more than about 12. In some
embodiments, the composition, other than an optional fra-

10

15

20

25

30

35

40

45

50

55

60

65

8

grance component, is substantially free of glycol ether
solvents, aliphatic alcohol solvents, polyol solvents and
amino alcohol solvents. In some embodiments, the compo-
sition may have a pH of at least about 6, up to a pH of about
12 (e.g., the pH of the cleaning compositions may be about
10 to 11.5); other than an optional fragrance component, the
composition is substantially free of volatile organic com-
pounds; and the nonionic surfactant includes an ethoxylated
C,_; s-aliphatic alcohol having an average degree of ethoxy-
lation of about 5 to 12.

In another aspect, the present cleaning compositions may
include (a) about 0.05 to 3 wt. % N—C, ,-alkyl-N,N-bis
(polyethoxyethanol)-N-tallow ammonium salt; (b) about 0.1
to 0.5 wt. % N-(n-C,,_;¢)-alkyl-N-benzyl dimethylammo-
nium chloride, N-(n-C,,_, 5)-alkyl-N-ethylbenzyl dimethyl-
ammonium chloride and/or bis(n-Cg_, ,-alkyl)dimethylam-
monium chloride; (¢) about 0.2 to 3 wt. % ethoxylated
C,o.15-alkanol having an average degree of ethoxylation of
about 5 to 10; (d) about 0.5 to 5 wt. % iminodisuccinate salt
and/or glutamate diacetic acid salt; and (e) at least about 90
wt. % water; wherein the composition may have a pH of at
least about 6, up to a pH of about 12 (e.g., the pH of the
cleaning compositions may be about 10 to 11.5) and, other
than an optional fragrance component, the composition is
substantially free of volatile organic compounds. In some
embodiments, the composition may further include an addi-
tional antimicrobial quaternary ammonium surfactant. In
some embodiments, the composition may further include a
fragrance component. The fragrance component may be
present from about 0.05 to 0.3 wt. % of the composition.

The present cleaning compositions may also include
additional components or agents, such as additional func-
tional materials (which may also be referred to as “adju-
vants”). In some embodiments, the functional materials may
be included to provide desired properties and functionalities
to the cleaning composition. For the purpose of this appli-
cation, the term “functional materials” include a material
that when dispersed or dissolved in a concentrate and/or use
solution, such as an aqueous solution, provides a beneficial
property in a particular use. The present cleaning prepara-
tions containing the ionic liquids may optionally contain
other soil-digesting components, surfactants, disinfectants,
detergent fillers, sanitizers, acidulants, complexing agents,
biocides, corrosion inhibitors, anti-redeposition agents,
foam inhibitors, dyes, bleaching agents, enzymes, enzyme
stabilizing systems, thickening or gelling agents, wetting
agents, dispersants, stabilizing agents, and/or fragrances.

For example, the aqueous cleaning compositions may also
include various adjuvants as is conventional for hard surface
cleaners. Examples of such adjuvants include one or more of
a fragrance, preservative, dyes, corrosion inhibitors, anti-
oxidants and the like. Adjuvants are generally present in an
amount less than 0.5 wt. % and commonly are present in an
amount of about 100 ppm to about 0.2 wt. % of the
composition. Quite commonly, the present the aqueous
cleaning compositions may include a fragrance component
and/or a preservative.

In another aspect, the present technology provides a
method for cleaning a hard surface that includes applying
any of the cleaning composition disclosed herein to a hard
surface; wherein the hard surface includes a first concentra-
tion of soap scum. The method further comprising removing
the composition from the hard surface; wherein the hard
surface includes a second concentration of soap scum and
the second concentration of soap scum may be at least about
50% less than the first concentration of soap scum. In some
embodiments, the second concentration of soap scum may
be at least about 60%, at least about 70%, or at least about
80% less than the first concentration of soap scum. Typi-
cally, the removal of the composition from the hard surface
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is conducted by scrubbing by hand. In some embodiments,
the removal of the composition from the hard surface is
conducted by rinsing with water that is not highly pressur-
ized (e.g., sink or shower facet water).

As used herein, “fragrance” refers to any perfume, odor-
eliminator, odor masking agent, the like, and combinations
thereof. In some embodiments, a fragrance is any substance
which may have an effect on a consumer, or user’s, olfactory
senses. In some embodiments, other than an optional fra-
grance component, the composition may be substantially
free of glycol ether solvents, aliphatic alcohol solvents,
polyol solvents, and amino alcohol solvents.

As used herein, “wt. % refers to the weight percentage of
an ingredient in the total formula. For example, an off-the-
shelf commercial composition of Formula X may only
contain 70% active ingredient X. Thus, 10 g of the off-the-
shelf composition only contains 7 g of X. If 10 g of the
off-the-shelf composition is added to 90 g of other ingredi-
ents, the wt. % of X in the final formula is thus only 7%.

As used herein, “substantially free of” volatile organic
compounds refers to no more than 0.1 wt. % volatile organic
compounds. In some embodiments, the level of volatile
organic compounds may be even lower, e.g., <0.05 wt. % or
=0.01 wt. % volatile organic compounds.

EXAMPLES

The following examples more specifically illustrate pro-
tocols for preparing aqueous cleaning compositions accord-
ing to various embodiments described above. These
examples should in no way be construed as limiting the
scope of the present technology.

Example 1

Tables 1 and 2 below show the composition of a number
of exemplary formulations of the present aqueous cleaning
compositions. These formulations include an ionic liquid
component, a quaternary ammonium antimicrobial surfac-
tant, nonionic surfactant, and water. The results of the Soap
Scum Test demonstrate the relative effectiveness of these
formulations.

TABLE 1
Raw Material Formula A Formula B Formula C
Water wt % 93-96.4 93-95.4 93-94.4
E-BPE-TA-ES Ionic liquid wt % 0.5 0.5 0.5
Nonionic surfactant wt % 1.0° 1.0° 0.754
Quat. ammonium antimicrobial 0.3! 0.3! 0.3?
surfactant wt %
Citric acid wt % — 1.0 —
Aminopolycarboxylate chelating 1.7° 1.7° 46
agent wt %
Preservative wt % 0.01 0.01 0.01
Fragrance wt % 0.15 0.15 0.1
pH 6-8 6-8 6-8
Soap Scum (ASTM D5343) 929 +/- 62.7 +/—

3.9% 4.5%

Soap Scum (CSPA DCC-16) 97.2 +/-

1.5%

'Bardac 2280 (didecyldimethyl ammonium chloride);

ZBTC 888 (alkyl benzyl ammonium chloride and alkyl ammonium chlorides blend);
3ethoxylated C12 alecohol;

4ethoxylated Cy,-C 5 secondary alcohol;

IDSA,;

’GLDA.
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TABLE 2

Formula Formula
Raw Material Formula D E F
Water wt % 89.2 85.6 89.1
E-BPE-TA-ES Ionic liquid wt % 0.5 0.5 0.5
Nonionic surfactant wt % 0.75% 0.75% 0.75%
Quat. ammonium antimicrobial surfactant — 0.322 0.322
wt %
Citric acid wt % 0.42 — —
Aminopolycarboxylate chelating agent 9.28 12.7° 9.28

wt %
Preservative wt %
Fragrance wt %

0.11

0.11

0.11

'Bardac 2280 (didecyldimethyl ammonium chloride);

ZBTC 888 (alkyl benzyl ammonium chloride and alkyl ammonium chlorides blend);
3ethoxylated C12 alcohol;

4eth0xylated Cy3-Cy5 secondary alcohol;

IDSA;

’GLDA.

Soap Scum (ASTM D5343) Test.

The following test was used to evaluate the cleaning
capability of various cleaning compositions to remove soap
scum from a hard surface (Soap Scum Test—“SS”). The
following is a brief description of the “soap scum” removal
test.

SOIL AND TEST PLATE PREPARATION:

1. SOAP SCUM SOIL IS PREPARED USING PRECIPI-
TATED FATTY ACID SALTS.

2. TEST PLATES (TILE) ARE PRECLEANED, DRIED,
AND WEIGHED PRIOR TO SOILING. THE PRESOIL-
ING WEIGHT OF EACH PLATE IS RECORDED.

3. THE SOAP SCUM SOIL IS APPLIED TO TEST
PLATES IN A MANNER TO ENSURE CONSISTENCY
REGARDING THE AMOUNT AND AREA OF SOIL
APPLIED.

4. SOILED PLATES ARE THEN BAKED TO CURE THE
SOIL. PLATES ARE COOLED TO ROOM TEMPERA-
TURE PRIOR TO CLEANING TESTS.

CLEANING:

1. ASOILED PLATE IS SPRAYED (TRIGGER OR AERO-
SOL DISPENSER) WITH AN AMOUNT OF A TEST
CLEANING FORMULA AND THEN THE PLATE IS
PLACED ON A GARDNER SCRUBBING DEVICE.

2. A SPONGE OR OTHER CLEANING IMPLEMENT IS
DAMPENED WITH WATER AND INSERTED INTO
THE SCRUBBER'S SLED.

3. THE SLED IS POSITIONED ON THE TEST PLATE
AND THE SCRUBBING DEVICE IS ACTIVATED.

4. AFTER A PREDETERMINED NUMBER OF CYCLES
HAVE BEEN COMPLETED, THE SCRUBBING
DEVICE IS STOPPED AND THE PLATE IS
REMOVED.

5. THE CLEANED PLATE IS RINSED UNDER RUN-
NING WATER AND SET ASIDE TO AIR DRY.

6. THE CLEANING PROCEDURE IS REPEATED AS
NEEDED FOR ADDITIONAL PLATES.

ASSESSMENT:

1. PLATES ARE WEIGHED AND STATISTICALLY
ASSESSED TO DETERMINE THE AVERAGE PER-
CENT OF SOIL REMOVED ALONG WITH THE
STANDARD DEVIATION (SD).

2. FORMULA TO FORMULA COMPARISONS CAN
THEN BE MADE.

Illustrative Embodiments

Reference is made in the following to a number of
illustrative embodiments of the subject matter described
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herein. The following embodiments describe illustrative
embodiments that may include various features, character-
istics, and advantages of the subject matter as presently
described. Accordingly, the following embodiments should
not be considered as being comprehensive of all of the
possible embodiments or otherwise limit the scope of the
methods, materials and compositions described herein.

In one aspect, the aqueous cleaning composition may
include (a) an ionic liquid, (b) a nonionic surfactant; (c)
quaternary ammonium antimicrobial surfactant; and (d) at
least about 75 wt. % water; wherein the ionic liquid com-
prises N-alkyl-N,N-bis(polyethoxyethanol)-N-aliphatic
ammonium salt; and other than an optional fragrance mate-
rial the composition is substantially free of volatile organic
compounds {e.g., 0.1 wt. % VOC}. Such aqueous cleaning
compositions commonly have a pH of no more than about
12.

In such compositions the ionic liquid may include an
N—C, _,-alkyl-N,N-bis(polyethoxyethanol)-N—C,, ,, ali-
phatic ammonium salt. The N—C,_,-alkyl-N,N-bis(poly-
ethoxyethanol)-N—C, , ,, aliphatic ammonium salt may
include an N—C, _,-alkyl-N,N-bis(polyethoxyethanol)-N—
C, .15 Tatty ammonium salt. The an N—C, ,-alkyl-N,N-bis
(polyethoxyethanol)-N—C, , ;s fatty ammonium salt may
include an N—C, ,-alkyl-N,N-bis(polyethoxyethanol)-N-
tallow ammonium salt. In some embodiments, the an
N—C, _,-alkyl-N,N-bis(polyethoxyethanol)-N—C, ,_,, fatty
ammonium salt may include N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-myristryl ammonium chloride; N-ethyl-N,N-bis
(polyethoxyethanol)-N-myristryl ammonium ethosulfate;
N-methyl-N,N-bis(polyethoxyethanol)-N-myristryl ammo-
nium chloride; N-methyl-N,N-bis(polyethoxyethanol)-N-
myristryl ammonium methosulfate; N-ethyl-N,N-bis(poly-
ethoxyethanol)-N-palmityl ammonium chloride; N-ethyl-N,
N-bis(polyethoxyethanol)-N-palmityl ammonium
ethosulfate; N-methyl-N,N-bis(polyethoxyethanol)-N-
palmityl ammonium chloride; N-methyl-N,N-bis(poly-
ethoxyethanol)-N-palmityl =~ ammonium  methosulfate;
N-ethyl-N,N-bis(polyethoxyethanol)-N-stearyl ammonium
chloride;  N-ethyl-N,N-bis(polyethoxyethanol)-N-stearyl
ammonium ethosulfate; N-methyl-N,N-bis(polyethoxyetha-
nol)-N-stearyl ammonium chloride; N-methyl-N,N-bis
(polyethoxyethanol)-N-stearyl ammonium methosulfate;
N-ethyl-N,N-bis(polyethoxyethanol)-N-oleyl — ammonium
chloride; N-ethyl-N,N-bis(polyethoxyethanol)-N-oleyl
ammonium ethosulfate; N-methyl-N,N-bis(polyethoxyetha-
nol)-N-oleyl ammonium chloride; N-methyl-N,N-bis(poly-
ethoxyethanol)-N-oleyl ammonium methosulfate; or a com-
bination of any two or more thereof.

The quaternary ammonium antimicrobial surfactant may
include an N-alkyl-N-benzyl dimethylammonium halide,
N-alkyl-N-alkylbenzyl dimethylammonium halide, N,N-di-
alkyl-dimethylammonium halide, or a combination of any
two or more thereof. For example, the quaternary ammo-
nium antimicrobial surfactant may include N-(n-C,, )-
alkyl-N-benzyl dimethylammonium chloride, N-(n-C,,_;5)-
alkyl-N-ethylbenzyl dimethylammonium chloride, N,N-bis
(n-Cgq_,-alkyl)-dimethylammonium  chloride, or a
combination of any two or more thereof.

The nonionic surfactant may include nonionic surfactant
comprises ethoxylated Cg | s-aliphatic alcohol having an
average degree of ethoxylation of about 5 to 12 (e.g.,
secondary ethoxylated Cg_ -aliphatic and/or ethoxylated
Cs_16-n-alkanol). In some embodiments, the nonionic sur-
factant may include an N—C, , , ,-fatty alkyldimethylamine
oxide. In some embodiments, the aqueous cleaning compo-
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sitions may optionally include one or more of a preservative,
fragrance material, and anionic surfactant.

The aqueous cleaning composition may also include a
polycarboxylate chelating agent, such as a hydroxycarbox-
ylic acid (e.g., lactic acid and/or citric acid) or an aminopo-
lycarboxylate chelating agent. Suitable examples of ami-
nopolycarboxylate  chelating  agents include an
iminodisuccinate salt (IDSA), ethylenediaminetetraacetate
(EDTA) salt,  hydroxyethylethylenediaminetriacetate
(HEEDTA) salt, 2-hydroxyethyliminodiacetate (HEIDA)
salt, nitrilotriacetate (NTA) salt, glutamate diacetic acid salt
(GLDA), methylglutamate diacetic acid salt (MGDA),
diethylenetriaminepentaacetic acid salt, (DETAPA), trieth-
ylenetetraminehexaacetic acid salt (TETAHA), 1,3-di-
amino-2-hydroxypropane-N,N,N' N'-tetraacetic acid salt,
1,2-diaminocyclohexane-N,N,N'N'-tetraacetic acid salt,
[S,S]-ethylenediaminedisuccinic acid (EDDS) salt, or a
combination of any two or more thereof.

In many instances, the aqueous cleaning composition
described above may include the following weight percent
of the various components.

Raw Material Wt %
Water 75-97
Tonic liquid 0.1-5
Nonionic surfactant 0.1-5
Quat. ammonium 0.1-0.5
antimicrobial surfactant

Hydroxycarboxylic 0-1
acid chelating agent

Aminopolycarboxylate 0-10
chelating agent

Preservative 0-0.1
Fragrance 0-0.3
pH 10-12

In another aspect, the aqueous cleaning composition may
(a) an ionic liquid, (b) a nonionic surfactant; (c) quaternary
ammonium antimicrobial surfactant; and (d) at least about
75 wt. % water; wherein the composition has a pH of no
more than about 12. In some embodiments, other than an
optional fragrance component, the composition is substan-
tially free of glycol ether solvents, aliphatic alcohol solvents,
polyol solvents and amino alcohol solvents.

In a further aspect, the aqueous cleaning composition may
include (a) an ionic liquid, which comprises N-alkyl-N,N-
bis(polyethoxyethanol)-N-aliphatic ammonium salt; (b) a
nonionic surfactant and/or anionic surfactant; (c) quaternary
ammonium antimicrobial surfactant; and (d) at least about
75 wt. % water; wherein other than an optional fragrance
component, the composition is substantially free of volatile
organic compounds. The anionic surfactant may include an
alkyl sulfate and/or alkyl sulfonate anionic surfactant. The
nonionic surfactant may include an ethoxylated alcohol
and/or an alkyl dimethylamine oxide.

In another aspect, the aqueous cleaning composition may
include (a) an ionic liquid, which comprises N-alkyl-N,N-
bis(polyethoxyethanol)-N-aliphatic ammonium salt; (b) a
nonionic surfactant and/or anionic surfactant; (c) quaternary
ammonium antimicrobial surfactant; and (d) at least about
75 wt. % water; wherein the composition has a pH of no
more than about 12. In some embodiments, other than an
optional fragrance component, the composition is substan-
tially free of glycol ether solvents, aliphatic alcohol solvents,
polyol solvents and amino alcohol solvents. The composi-
tion may have a pH of at least about 6, up to a pH of about
12 (e.g., the pH of the cleaning compositions may be about
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10 to 11.5); other than an optional fragrance component the
composition may be substantially free of volatile organic
compounds; and the nonionic surfactant may include
ethoxylated Cg s-aliphatic alcohol having an average
degree of ethoxylation of about 5 to 12.

In another aspect, the aqueous cleaning composition may
include (a) about 0.05 to 3 wt. % N—C, ,-alkyl-N,N-bis
(polyethoxyethanol)-N-fatty ammonium halide and/or alkyl
sulfate salt; (b) about 0.1 to 0.5 wt. % quaternary ammonium
antimicrobial surfactant; (c) about 0.2 to 3 wt. % ethoxylated
C,o.15-alkanol; (d) about 0.5 to 5 wt. % aminopolycarboxy-
late chelating agent; and (e) at least about 90 wt. % water;
where the composition has a pH of at least about 6, up to a
pH of about 12 (e.g., the pH of the cleaning compositions
may be about 10 to 11.5). Desirably, other than an optional
fragrance component, such compositions may be substan-
tially free of glycol ether solvents, aliphatic alcohol solvents,
polyol solvents and amino alcohol solvents. In some
embodiments, other than an optional fragrance component
the composition is substantially free of volatile organic
compounds. In some embodiments, the composition may
also include a fragrance material.

In another aspect, the aqueous cleaning composition may
include (a) about 0.05 to 3 wt. % N—C, ,-alkyl-N,N-bis
(polyethoxyethanol)-N-tallow ammonium salt; (b) about 0.1
to 0.5 wt. % N-(n-C,,_;¢)-alkyl-N-benzyl dimethylammo-
nium chloride, N-(n-C, ,_;¢)-alkyl-N-ethylbenzyl dimethyl-
ammonium chloride and/or bis(n-Cy_|,-alkyl)dimethylam-
monium chloride; (¢) about 0.2 to 3 wt. % ethoxylated
C,,.15-alkanol having an average degree of ethoxylation of
about 5 to 10; (d) about 0.5 to 5 wt. % iminodisuccinate salt
and/or glutamate diacetic acid salt; and (e) at least about 90
wt. % water; wherein the composition has a pH of at least
about 6, up to a pH of about 12 (e.g., the pH of the cleaning
compositions may be about 10 to 11.5) and other than an
optional fragrance component the composition is substan-
tially free of volatile organic compounds. In some embodi-
ments, the composition may also include a fragrance mate-
rial.

In another aspect, the present technology provides a
method for cleaning a hard surface that includes applying
the composition of any of compositions provided above to a
hard surface; wherein the hard surface comprises a first
concentration of soap scum. The method may further include
removing the composition from the hard surface; wherein
the hard surface comprises a second concentration of soap
scum and the second concentration of soap scum is least
50% less than the first concentration of soap scum.

In another aspect, a method for cleaning a hard surface
having a first concentration of soap scum thereon is pro-
vided. The method includes applying the present cleaning
composition to the hard surface and then removing the
composition from the hard surface (e.g., via rubbing with a
rag, sponge or mop), such that after removal the hard surface
has a second concentration of soap scum, which is no more
than about 50% of the first concentration of soap scum.

While certain embodiments have been illustrated and
described, it should be understood that changes and modi-
fications can be made therein in accordance with ordinary
skill in the art without departing from the technology in its
broader aspects.

The embodiments, illustratively described herein may
suitably be practiced in the absence of any element or
elements, limitation or limitations, not specifically disclosed
herein. Thus, for example, the terms “comprising,” “includ-
ing,” “containing,” shall be read expansively and without
limitation. Additionally, the terms and expressions
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employed herein have been used as terms of description and
not of limitation, and there is no intention in the use of such
terms and expressions of excluding any equivalents of the
features shown and described or portions thereof, but it is
recognized that various modifications are possible within the
scope of the claimed technology. Additionally, the phrase
“consisting essentially of” will be understood to include
those elements specifically recited and those additional
elements that do not materially affect the basic and novel
characteristics of the claimed technology. The phrase “con-
sisting of” excludes any element not specified.

As used herein, “about” will be understood by persons of
ordinary skill in the art and will vary to some extent
depending upon the context in which it is used. If there are
uses of the term which are not clear to persons of ordinary
skill in the art, given the context in which it is used, “about”
will mean up to plus or minus 10% of the particular term.

The use of the terms “a” and “an” and “the” and similar
referents in the context of describing the elements (espe-
cially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. All methods described herein can be per-
formed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
the embodiments and does not pose a limitation on the scope
of the claims unless otherwise stated. No language in the
specification should be construed as indicating any non-
claimed element as essential.

In addition, where features or aspects of the disclosure are
described in terms of Markush groups, those skilled in the
art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of
members of the Markush group.

As will be understood by one skilled in the art, for any and
all purposes, particularly in terms of providing a written
description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges
thereof.

What is claimed is:

1. An aqueous cleaning composition comprising:

(a) about 0.1 to 3 wt. % of an ionic liquid,

(b) about 0.5 to 5 wt. % of a nonionic surfactant com-
prising an ethoxylated Cq_,¢-aliphatic alcohol surfac-
tant having an average degree of ethoxylation of about
5t012;

(c) about 0.1 to 1 wt. % quaternary ammonium antimi-
crobial surfactant;

(d) aminopolycarboxylate chelating agent; and

(e) at least about 85 wt. % water;

wherein the ionic liquid comprises an N—C, ,-alkyl-N,
N-bis(polyethoxyethanol)-N—C, ¢ | ;-aliphatic ammo-
nium salt;

the composition has a pH of about 6 to 8; and other than
an optional fragrance component, the composition is
substantially free of glycol ether solvents, aliphatic
alcohol solvents, polyol solvents and amino alcohol
solvents.
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2. The composition of claim 1, wherein the aminopoly-
carboxylate chelating agent comprises a sodium salt of
iminodisuccinic acid (IDSA) and/or a sodium salt of gluta-
mate diacetic acid (GLDA).

3. The composition of claim 1, further comprising citric
acid.

4. The composition of claim 1, wherein the ionic liquid
comprises N-methyl-N,N-bis(polyethoxyethanol)-N-tallow
ammonium chloride, N-ethyl-N,N-bis(polyethoxyethanol)-

N-tallow ammonium ethosulfate, and/or N-methyl-N,N-bis 10

(polyethoxyethanol)-N-tallow ammonium methosulfate.

5. The composition of claim 1, wherein the quaternary
ammonium antimicrobial surfactant comprises N-(n-
C,, 1¢)-alkyl-N-benzyl dimethylammonium chloride, N-(n-
C,,.16)-alkyl-N-ethylbenzyl dimethylammonium chloride,
N,N-bis(n-Cyq_, ,-alkyl)-dimethylammonium chloride, or a
combination of any two or more thereof.

6. The composition of claim 1, wherein the composition
comprises (a) about 0.1 to 5 wt. % of the ionic liquid, (b)
about 0.2 to 5 wt. % of the nonionic surfactant; (c) about 0.1
to 0.5 wt. % of the quaternary ammonium antimicrobial
surfactant.

7. The composition of claim 6, wherein the composition
comprises about 0.5 to 10 wt. % of the aminopolycarboxy-
late chelating agent.

8. The composition of claim 1, wherein the other than an
optional fragrance material the composition contains no
more than about 0.1 wt. % volatile organic compounds.

9. The composition of claim 1, wherein the composition
comprises:

(a) about 0.05 to 3 wt. % N—C,_,-alkyl-N,N-bis(poly-

ethoxyethanol)-N-tallow ammonium salt;

(b) about 0.1 to 0.5 wt. % N-(n-C,,_,)-alkyl-N-benzyl
dimethylammonium chloride, N-(n-C,,_,4)-alkyl-N-
ethylbenzyl dimethylammonium chloride and/or bis(n-
Cq_;»-alkyl)-dimethylammonium chloride;

(c) about 0.2 to 3 wt. % of the ethoxylated Cq_, s-aliphatic
alcohol having an average degree of ethoxylation of
about 5 to 12;

(d) about 0.5 to 5 wt. % iminodisuccinate salt and/or
glutamate diacetic acid salt; and

(e) at least about 90 wt. % water.

10. The composition of claim 1, wherein the composition
comprises:

(a) about 0.1 to 5 wt. % of the N—C, ,-alkyl-N,N-bis
(polyethoxyethanol)-N—C, , , o-fatty alkyl ammonium
alkylsulfate salt;

(b) about 0.1 to 0.5 wt. % quaternary benzyl ammonium
surfactant;

(c) about 0.2 to 5 wt. % of the ethoxylated Cq_, s-aliphatic
alcohol surfactant;

(d) about 0.5 to 10 wt. % iminodisuccinate salt and/or
glutamate diacetate salt; and

(e) at least about 85 wt. % water; and

wherein the total amount of glycol ether solvents, ali-
phatic alcohol solvents, polyol solvents and amino
alcohol solvents in the composition is no more than
about 0.01 wt. %.

11. The composition of claim 1, wherein the composition

comprises:

(a) about 0.05 to 5 wt. % N-methyl-N,N-bis(polyethoxy-
ethanol)-N-tallow ammonium salt and/or N-ethyl-N,N-
bis(polyethoxyethanol)-N-tallow ammonium salt;

(b) about 0.1 to 0.5 wt. % N-(n-C,,_,,)-alkyl-N-benzyl
dimethylammonium chloride, N-(n-C,,_,4)-alkyl-N-
ethylbenzyl dimethylammonium chloride and/or bis(n-
Cq_;»-alkyl)-dimethylammonium chloride;
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(c) about 0.2 to 3 wt. % ethoxylated Cy | s-alcohol having
an average degree of ethoxylation of about 5 to 10;

(d) about 0.5 to 10 wt. % iminodisuccinate salt and/or
glutamate diacetic acid salt; and

(e) at least about 85 wt. % water.

12. The composition of claim 1, wherein N-alkyl-N,N-
bis(polyethoxyethanol)-N-aliphatic ammonium salt com-
prises:

N-ethyl-N,N-bis(polyethoxyethanol)-N-palmityl ammo-

nium ethosulfate;

N-ethyl-N,N-bis(polyethoxyethanol)-N-stearyl
nium ethosulfate;

N-ethyl-N,N-bis(polyethoxyethanol)-N-oleyl ammonium
ethosulfate; or a combination of any two or more
thereof.

13. A method for cleaning a hard surface having a first
concentration of soap scum thereon, the method comprising
applying the composition of claim 1 to the hard surface; and
removing the composition from the hard surface, such that
after removal the hard surface has a second concentration of
soap scum, which is no more than about 50% of the first
concentration of soap scum.

14. An aqueous cleaning composition comprising:

(a) about 0.1 to 3 wt. % of an ionic liquid comprising
N—C, ,-alkyl-N,N-bis(polyethoxyethanol)-N—C, ¢
aliphatic ammonium salt and/or N—C, _,-alkyl-N,N-
bis(polyethoxyethanol)-N—C,; aliphatic ammonium
salt;

(b) about 0.1 to 5 wt. % nonionic surfactant, which
comprises ethoxylated C,,_,s-aliphatic alcohol having
an average degree of ethoxylation of about 5 to 12;

(c) about 0.1 to 1 wt. % quaternary ammonium antimi-
crobial surfactant; and

(d) about 0.5 to 10 wt. % iminodisuccinate salt and/or
glutamate diacetic acid salt; and

(e) at least about 85 wt. % water;

wherein the composition has a pH of about 6 to 8; and
other than an optional fragrance component, the com-
position contains no more than 0.1 wt. % total of glycol
ether solvents, aliphatic alcohol solvents, polyol sol-
vents and amino alcohol solvents.

15. The composition of claim 14, further comprising citric

acid.

16. The composition of claim 14, wherein the quaternary
ammonium antimicrobial surfactant comprises N-(n-
C,,._16)-alkyl-N-benzyl dimethylammonium chloride, N-(n-
C,,_;6)-alkyl-N-ethylbenzyl dimethylammonium chloride
and/or bis(n-Cq_, ,-alkyl)-dimethylammonium chloride, or a
combination of any two or more thereof.

17. The composition of claim 14, wherein the composi-
tion comprises about 0.5 to 5 wt. % of the iminodisuccinate
salt; and other than the optional fragrance component, the
composition contains no more than about 0.1 wt. % volatile
organic compounds;

the ionic liquid comprises N-ethyl-N,N-bis(polyethoxy-
ethanol)-N-tallow ammonium ethosulfate, and/or
N-methyl-N,N-bis(polyethoxyethanol)-N-tallow
ammonium methosulfate;

the ethoxylated C,,_,s-aliphatic
ethoxylated lauryl alcohol; and

the quaternary ammonium antimicrobial surfactant com-
prises N,N-didecyl-N,N-dimethyl ammonium chloride.

18. The composition of claim 17, further comprising citric
acid.

ammo-

alcohol comprises



